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Optical communication apparatus includes a printed circuit 
board ( PCB ) , a photoelectric unit electrically connected to 
the PCB , a supporting member positioned on the PCB , a 
coupler supported on the supporting member , and an optical 
fiber unit . The coupler optically couples the photoelectric 
unit to the optical fiber unit . The supporting member defines 
a through stepped hole having a larger first hole and a 
smaller second hole . The supporting member includes a step 
portion between the first hole and the second hole . The 
second hole is closer to the PCB than the first hole . The 
supporting member defines a number of positioning holes , 
and the coupler comprises a number of positioning poles 
corresponding to the positioning holes . The coupler is con 
nected to the supporting member by inserting the positioning 
poles into the corresponding positioning holes . 
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OPTICAL COMMUNICATION APPARATUS member 20 defines two positioning holes 210 and a groove 
213 in a surface of the step portion 22 . In this embodiment , 

FIELD the groove 213 is coupled to the positioning holes 210 . The 
groove 213 is configured for receiving an adhesive 50 ( seen 

The present disclosure relates to an optical communica - 5 in FIG . 4 ) therein . In this embodiment , the groove 213 
tion apparatus . extends all around the second hole 213 . 

The coupler 30 is made of transparent material . The 
BACKGROUND coupler 30 includes a first surface 31 facing the supporting 

member 20 , a second surface 32 , and a third surface 33 . The 
Optical communication apparatuses include a coupler and 10 first surface 31 is substantially perpendicular to the second 

a photoelectric unit . The coupler optically couples an optical surface 32 . 
fiber unit to the photoelectric unit . To ensure an optical An angle between the first surface 31 and the third surface 
transmission efficiency of the optical communication appa 33 is substantially 45 degrees , and an angle between the 
ratus , the coupler needs to be accurately aligned with the second surface 32 and the third surface 33 is substantially 45 
photoelectric unit . 15 degrees . 

The coupler 30 includes two positioning poles 310 cor 
BRIEF DESCRIPTION OF THE DRAWINGS responding to the positioning holes 210 , two first lenses 311 

corresponding to the emitters 11 , and two second lenses 312 
The components of the drawings are not necessarily corresponding to the receivers 12 . The positioning poles 310 

drawn to scale , the emphasis instead being placed upon 20 and the first and second lenses 311 , 312 are formed on the 
clearly illustrating the principles of the embodiments of the first surface 31 . Each positioning pole 310 has a shape and 
present disclosure . Moreover , in the drawings , like reference size corresponding to the corresponding positioning hole 
numerals designate corresponding parts throughout several 210 . In one embodiment , the first lenses 311 and the second 
views . lenses 312 are convex lenses . An optical axis of each of the 

FIG . 1 is an isometric view of an embodiment of an 25 first and second lenses 311 , 312 is substantially perpendicu 
optical communication apparatus . lar to the first surface 31 . 

FIG . 2 is an exploded isometric view of the optical The coupler 32 includes two third lenses 321 correspond 
communication apparatus of FIG . 1 . ing to the first lenses 311 , and two fourth lenses 322 

FIG . 3 is similar to FIG . 2 , but shown from another angle . corresponding to the second lenses 312 . The third and fourth 
FIG . 4 is a cross - sectional view of the optical communi - 30 lenses 321 , 322 are formed on the second surface 32 . An 

cation apparatus of FIG . 1 , taken along line IV - IV . optical axis of each of the third and fourth lenses 321 , 322 
is substantially perpendicular to the second surface 32 . 

DETAILED DESCRIPTION The optical fiber unit 40 includes two output optical fibers 
41 corresponding to the emitters 11 , and two input optical 

The disclosure is illustrated by way of example and not by 35 fibers 42 corresponding to the receivers 12 . The output 
way of limitation in the figures of the accompanying draw - optical fibers 41 output optical signals emitted by the 
ings in which like references indicate similar elements . It emitters 11 , and the input optical fibers 42 input optical 
should be noted that references to “ an ” or “ one ” embodi - signals to the receivers 12 . 
ment in this disclosure are not necessarily to the same In assembly , the photoelectric unit 13 is electrically 
embodiment , and such references mean " at least one . ” The 40 connected to the PCB 10 . The supporting member 20 is 
references “ a plurality of ” and “ a number of ” mean " at least fixedly positioned on the PCB 10 , such that the second hole 
two . " 212 is closer to the PCB 10 than the first hole 211 , and the 

FIGS . 1 - 4 show one embodiment of an optical commu photoelectric unit 13 is exposed through the stepped hole 21 . 
nication apparatus 100 . The optical communication appara - An adhesive 50 is filled in the groove 213 . The first surface 
tus 100 includes a printed circuit board ( PCB ) 10 , a photo - 45 31 of the coupler 30 is received into the first hole 211 , such 
electric unit 13 , a supporting member 20 , a coupler 30 , and that the positioning poles 310 are received into the corre 
an optical fiber unit 40 . The photoelectric unit 13 and the sponding positioning holes 210 , and the first surface 31 is 
supporting member 20 can be located on the PCB 10 , and the supported on the step portion 22 . The adhesive 50 adheres 
coupler 30 is connected to the supporting member 20 and the coupler 30 to the step portion 22 . The first lenses 311 are 
optically coupled with the photoelectric unit 13 . 50 aligned with the corresponding emitters 11 , and the second 

The PCB 10 can be a flexible PCB ( FPCB ) , a rigid PCB , lenses 312 are aligned with the corresponding receivers 12 . 
a rigid - flex compound PCB , or other suitable PCB . The output optical fibers 41 are aligned with the correspond 

In the illustrated embodiment , the photoelectric unit 13 ing third lenses 321 , and the input optical fibers 42 are 
includes two emitters 11 for emitting optical signals , and two aligned with the corresponding fourth lenses 322 . 
receivers 12 for receiving optical signals . The emitters 11 55 In use , the emitters 11 emit optical signals to the coupler 
and the receivers 12 are electrically connected to the PCB 20 . The optical signals pass through the first lenses 311 and 
10 . In this embodiment , the emitters 11 can be light emitting project onto the third surface 33 . The third surface 33 reflects 
diodes ( LEDs ) or laser diodes , and the receivers 12 can be the optical signals to the third lenses 321 . The optical signals 
photodiodes . In this embodiment , the emitters 11 and the pass out of the coupler 20 through the third lenses 321 and 
receivers 12 are arranged in a line . 60 enter into the output optical fibers 40 . It is understood that 

The supporting member 20 is substantially rectangular . optical signals transmitted from the input optical fibers 42 
The supporting member 20 defines a stepped hole 21 . The can be received by the receivers 12 by passing along the 
stepped hole 21 includes a first hole 211 and a second hole same path as the optical signals emitted from the emitters 11 , 
212 communicating with the first hole 211 . A size of the first but in the opposite direction . 
hole 211 is larger than a size of the second hole 212 . The 65 In this embodiment , the positioning poles 310 are formed 
supporting member 20 forms a step portion 22 between the on the coupler 30 , and the positioning holes 210 are defined 
first hole 211 and the second hole 212 . The supporting in the supporting member 20 . 
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Alternatively , the coupler 30 may define a number of emitters for emitting optical signals and a plurality of 
positioning holes , and the supporting member 20 may receivers for receiving optical signals . 
include a number of positioning poles . 3 . The optical communication apparatus of claim 2 , It is understood that numbers of the emitters 11 , the wherein the emitters and the receivers are arranged along a receivers 12 , and the corresponding optical fibers 41 , 42 can 5 linear direction . be changed according to different requirements , and num 
bers of the first lenses 311 , the second lenses 312 , the third 4 . The optical communication apparatus of claim 2 , 
lenses 321 , and the fourth lenses 322 can be changed wherein the emitters are laser diodes , and the receivers are 
accordingly . a photodiodes . 

The coupler 30 and the supporting member 20 are con - 10 5 . The optical communication apparatus of claim 2 . 
nected to each other via engagement between the positioning wherein the coupler comprises a first surface facing toward 
holes 3210 and the positioning poles 310 , thus aligning the the PCB . a second surface , and a third surface , the third 
first lenses 311 and the second lenses 312 with the emitters surface is configured for reflecting optical signals between 11 and the receivers 12 , respectively . Therefore , easy and 
precise assembly of the coupler 30 to the photoelectric unit 15 " the first surface and the second surface . 
13 is ensured . 6 . The optical communication apparatus of claim 2 , 

It is believed that the present embodiments and their wherein the coupler comprises a plurality of first lenses 
advantages will be understood from the foregoing descrip - corresponding to the emitters and a plurality of second 
tion , and it will be apparent that various changes may be lenses corresponding to the receivers , the first lenses and the 
made thereto without departing from the spirit and scope of 20 second lenses are formed on the first surface . 
the disclosure or sacrificing all of its material advantages , 7 . The optical communication apparatus of claim 6 , the examples hereinbefore described merely being exem wherein an optical axis of each of the first lenses and the plary embodiments of the disclosure . second lenses is substantially perpendicular to the first What is claimed is : 

1 . An optical communication apparatus , comprising : 255 
a printed circuit board ( PCB ) ; 8 . The optical communication apparatus of claim 6 , 
a photoelectric unit electrically connected to the PCB ; wherein the coupler comprises a plurality of third lenses 
a supporting member fixedly positioned on the PCB , the corresponding to the first lenses and a plurality of fourth 

supporting member defining a plurality of through lenses corresponding to the second lenses , the third lenses 
holes , the plurality of through holes comprising a larger 30 and the fourth lenses are formed on the second surface . 
first hole and a smaller second hole , the supporting 9 . The optical communication apparatus of claim 8 , member comprising a step portion formed at a bound wherein an optical axis of the each of the third lenses and 
ary between the first hole and the second hole , the fourth lenses is substantially perpendicular to the second second hole being closer to the PCB than the first hole , surface . the step portion surrounding the second hole , and the 35 
photoelectric unit being exposed in the stepped hole ; 10 . The optical communication apparatus of claim 1 , 

a coupler engaged into the first hole and supported on the wherein the PCB is selected from one of a group consisting 
step portion ; and of a flexible PCB , a rigid PCB , and a rigid - flex compound 

an optical fiber unit , the optical fiber unit and the photo PCB . 
electrical unit being optically coupled to each other by 40 11 . The optical communication apparatus of claim 1 , 
the coupler ; wherein the positioning holes are defined in a surface of the 

wherein one of the step portion of the supporting member step portion , and the positioning poles are formed on a 
or the coupler defines a plurality of positioning holes , surface of the coupler facing toward the PCB . 
the other of the step portion of the supporting member 12 . The optical communication apparatus of claim 1 , 
or the coupler comprises a plurality of positioning poles 45 wherein the supporting member defines a groove in the step 
corresponding to the positioning holes , the coupler is portion , the groove is configured for receiving an adhesive connected to the step portion of the supporting member for adhering the coupler to supporting member . by inserting the positioning poles into the correspond 
ing positioning holes . 13 . The optical communication apparatus of claim 12 , 

2 . The optical communication apparatus of claim claim 150 wherein the groove extends all around the second hole . 1 , 50 W 
wherein the photoelectric unit comprises a plurality of * * * * 


